General information
All the reactions were carried out in oven-dried glasswares under an atmosphere of dry argon, unless otherwise stated. All commercially available reagents were used without further purification. Ether, toluene, THF, 2-MeTHF used for the reaction were distilled using benzophenone-sodium under nitrogen prior to use. DCM used for the reaction was distilled using calcium hydride under nitrogen prior to use.
1 H NMR,
13
C NMR, 31 P NMR spectra (TMS used as internal standard) were recorded at 400
MHz, 100 MHz, 162 MHz respectively in CDCl 3 with JMTC-400/54/55. High resolution mass spectra for all the new compounds were done by the Bruker APEX IV instruments. Optical rotation values were taken using AUTOPOL IV automatic polarimeter. Analytical thin-layer chromatography (TLC) was performed using 0.25 mm precoated silica gel plates and the compounds were visualized with UV light (λ = 254 nm) Compounds were purified using flash column chromatography (forced flow) on silica gel (SiO 2 ) 60 Å (32-63 μm) particle size.
General procedure for synthesis of α,β-unsaturated imines
An oven dried and argon flushed reaction vial was charged in succession with cinnamaldehyde (1.5 mmol), phosphoramide (1.0 mmol), triethylamine (2.0 mmol) in DCM (8.0 mL). The mixture was cooled in an ice bath, then titanium chloride (0.5 mmol in a 1 mol/L DCM solution) was added dropwise during 30 min. After addition, the ice bath was removed and the whole solution was kept at rt 48 h later, the mixture was poured into a pad of celite, washing the pad with 100 mL DCM. After concentrated under reduced pressure, the residue was purified via column chromatography with ethyl acetate and petroleum ether (from 1:10 to 1:2 v/v) as eluent to give the product 3. 130.4, 129.4, 129.1, 128.6, 128.5, 128.2, 128.0, 127.8, 127.6, 67.7 (d, J = 11. 3, 130.0, 129.6, 129.5, 128.6, 128.5, 128.0, 127.8, 127.7, 127.6, 124.6, 67.7 132.1, 130.9, 130.6, 128.8, 128.7, 128.6, 128.0, 127.8, 127.7, 127.5 , 67.7 8, 129.6, 129.3, 128.6, 128.5, 128.4, 128.0, 127.8, 127.7, 124 9, 128.6, 128.5, 128.0, 127.8, 127.7, 127.1, 126.8, 114.5, 67.7 7, 127.6, 127.5, 126.7, 118.6, 118.4, 111.3, 107.7, 66.3 127.8, 127.7, 127.5, 126.7, 121.2, 118.7, 66.3 4, 143.4, 136.6, 134.5, 134.1, 129.3, 128.6, 128.3, 128.0, 127.7, 127.5, 127.2, 126.4, 125.9 ,118.2, 66.3 (d, J = 15. 6, 128.5, 127.7, 127.6, 126.9, 126.7, 126.1, 124.4, 120.7, 118.4, 110.8, 66 = 6.8 Hz, 2H), 10H), 2H), 6.58 (d, J = 16.0 Hz, 1H), 6.09 (dd, J = 15.6, 6.4 Hz, 1H), 1H), 2H), 3H), 2H) 134.6, 129.6, 128.6, 128.5, 128.2 (d, J = 4.0 Hz), 127.7, 127.6, 127.3, 126.9, 125.5, 118.2, 112.5, 66.3 (d, J = 14.8 Hz), 65.3 (d, J = 12.7 Hz), 53.7, 46.2 (d, J = 5.4 127.8, 127.7, 127.6, 126.8, 126.4, 126.3, 125.9, 123.6, 118.6, 66.3 7, 127.6, 127.5, 126.7, 118.6, 118.4, 111.3, 107.7, 66.3 127.7, 127.6, 127.5, 126.7, 123.8, 119.5, 118.5, 107.6, 66.3 
General procedure for cleavage of auxiliary
Compound 5a (0.5 ml) was dissolved in methanol (4.0 mL), concentrated hydrochloric acid (4.0 mL) was added dropwise during 5min by syringe. When the auxiliary was confirmed to be completely cleaved by crude 31 P NMR (normally 4 days was needed), solvent was removed under vaccum. The residue was dissolved in DCM/water (10.0 mL/10.0 mL), The aqueous phase was washed by DCM (4×20.0 mL), and then evaporated under vaccum to give free amine as a white solid 6 with 53% isolated yield.
(S,E)-1-phenylhexa-1,5-dien-3-aminium chloride (6). The compounds 5 are isolated as inseparable mixtures, so the NMR spectra for contain some stray peaks for the isomers.
